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At present the common method used in large-scale and complexy systems is the 
interpretative structural modeling, namely ISM. It is a macroscopic model to indicate 
the interrelation between the system factors, generally we use the most simple method 
viz. figure to express the interrelation, such as Directed Graph is widely used in the 
project system or in the social economy system. 
In nature and in the practical lives of human society, it is simple and direct-viewing 
using the figures to describe and express the relation of something. During creating 
the interpretative structural modeling, for the part of figure, there is a kind of 
important matrix when showing the figure with matrix, that is Reachability Matrix. In 
modern systems engineering, Reachability Matrix is an important means to study the 
relation between the Directed Graph nodes. The Adjacency Matrix of the Directed 
Graph is easy to build, but the reach-relation of factors is more useful when building 
the structure model. Howerer, the traditional algorithm of Reachability Matrix is 
comparative complicated, especially when there are more nodes in the Directed Graph, 
the arithmetic amounts are big and not enough simple.  
This paper introduce two algorithms, that are amelioration algorithm and transfer 
algorithm, they were mentioned apartly according to the characters of Adjacency 
Matrix and Reachability Matrix. They are used to compute the Reachability Matrix 
during building the structure modeling of system, mostly used to compute the 
Reachability Matrix of Directed Graph. They are all a kind of exoteric algebra method, 
that is to say we join person's subjective information in the solution process to seek 
the solution which needs. 
This paper is organized as followings: 
In the first chapter, in the foundation of introducing the model and the algorithm, 
we give the question that this article will to solve. 
In the second one, we introduce the interpretative structural modeling, and its 














In the third part, many kinds of algorithms about Reachability Matrix are 
introduced. 
Then comes the highlight of the whole thesis, we introduce the amelioration 
algorithm and the transfer algorithm, and compare both with the traditional algorithm, 
then analyze their feasibility. 
We provide a clearer view of the algorithm in chapter 5. 
Source code of the demo is appended to help interested readers. 
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过程可以用图 1.1 描述如下[2]： 
 

















































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
